The synfire chain, a stable propagation of highly synchronous population firings, was proposed to be one of the possible ways employed in the brain to transmit signals. The synfire chain is expected to explain accurately timed firings of multiple neurons observed in various brain preparations, which are otherwise difficult to explain. Simulation and analytical studies demonstrated that there actually are multiple modes of propagation of a pulse packet, synchronous population firings, on a simple feedforward circuit consisting of excitatory neurons. However, the multiple propagation modes would have a limited value if a convenient mechanism to switch between different propagation modes is lacking. The present study shows that the feedforward network is naturally equipped with a flexible bidirectional switching mechanism if each neuron is modeled in a biologically realistic manner.
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Our simulations using the feedforward circuit consisting of the Hodgkin-Huxley (HH) neurons reveal that an inhibitory input to a layer in the circuit can either enhance or suppress a propagating pulse packet depending on the timing of the modulatory input relative to the pulse packet arrival to the layer (Figure 1) . In contrast, an excitatory input is an inappropriate modulator because it works mostly unidirectionally and also overrides and erases the timing information carried by the propagating pulse packet.
The bidirectional nature of an inhibitory modulation stems from repolarization current into each single neuron [3, 4] existing not only in the HH model but also in virtually any biologically realistic neuron model so that the switching mechanism itself is also considered common. This flexible modulatory mechanism would be useful in switching between different modes in a feedforward circuit and switching between different feedforward circuits embedded in the network Saturday evening, Poster III-22 Cosyne
